This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Selective , mages within this document arc accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

FADED TEXT 

ILLEGIBLE TEXT 

S K E YV ED/S LA NIT D I M AGES 

COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) 



UK Patent Application „»GB ,,,,2 347 522 „3,A 



' (43) Date of A Publication 06.09.2000 



(21) Application No 0005110.2 

(22) Date of Filing 02.03.2000 



(30) Priority Data 

(31) 11054831 



(32) 02.03.1999 (33) JP 



{71} Applicant(s) 

NEC Corporation 
(Incorporated in Japan) 

7-1 Shiba 5-chome, Minato-ku, Tokyo 108-01, Japan 

(72) Inventor(s) 

Toshihiro Sada 
Junji Orimoto 

(74) Agent and/or Address for Service 
Mathys & Squire 

100 Grays Inn Road, LONDON, WC1X 8AL, 
United Kingdom 



<51) INT CL 7 

H01L 21/02 , G05B 19/418 

(52) UK CL (Edition R) 
G3N NGL N404 
U1SS2088 



(56) Documents Cited 
JP 050109596 A 



US 5375062 A 



(58) Field of Search 

UK CL (Edition R ) G3N NGA9 NGL 

INT CL 7 G05B 19/418 , H01L 21/00 21/02 

ONLINE: EPODOC, JAPIO, WPI 



(54) Abstract Title 

Method and apparatus for process control of semiconductor fabrication 

(57) A lot-base management host computer 1 1 performs management of wafers with a lot as a unit by 
managing a process condition for each lot, a correspondence between a carrier ID and a slot ID, and a 
correspondence between a slot ID and a wafer ID in each lot. A wafer-base management host computer 12 
performs management for each wafer in a lot by managing a process condition corresponding to a wafer 
number in a lot. A converted-condition instructing section 13 transmits data acquired from computers 1 1, 12 to 
a semiconductor fabrication apparatus 14. The wafer-base management host computer stores a process 
condition for each level and a machine number of a semiconductor fabrication apparatus in the form of a 
matrix as an experimental level master, and issues a process condition to the semiconductor fabrication 
apparatus through the converted-condition instructing section according to the master for experimental levels. 
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METHOD AND APPARATUS FOR PROCESS CONTROL 
OF SEMICONDUCTOR DEVICE FABRICATION LINE 

5 BACKGROUND OF THE INVENTION 

Technical Field 

The present invention relates to a process control 
system that manages a plurality of semiconductor wafers as 
one lot, automatically issues instructions about process 
0 conditions to a fabrication facility (semiconductor 

fabrication apparatus ) ; and further, collects measurement 
results, for example, from measuring instruments on-line. 
More particularly, the invention relates to a method and 
apparatus for process control of a semiconductor device 
fabrication line where input and correction of data for 
automatically setting levels in a plurality of experimental 
steps are performed with ease. 
Description of the Related Art 

In a semiconductor device fabrication line, there has 
been adopted a process control system by which fabrication 
facilities are not specified for respective uses in 
fabrication of an experimental device (a prototype product) 
and in fabrication of a mass fabrication device (product) in 
a fixed manner, but a fabrication schedule for an 
experimental device is incorporated in "a fabrication 
schedule for a mass fabrication device and thus, the 
fabrication facilities in a single line are flexibly shared 
for uses in fabrication of an experimental device and in 
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fabrication of a mass fabrication device in a compatible 
manner (see, for example, JP~A 10-11108). 

FIG. 1 is an illustration showing a conventional 
process management system of this kind in which a mass 
5 fabrication device and an experimental device are mixed. 
That is, a lot -base management host computer 1 is a host 
computer that performs management of wafers for each lot and 
manages process conditions for each lot, progress management 
for each lot, a correspondence between a carrier ID and a 

10 lot ID and a correspondence between a slot ID and a wafer ID 
in each lot- Further, respective semiconductor device 
fabrication apparatuses 2 perform various processings such 
as etching, ion implantation, oxide film formation and 
others on wafers in a lot to be processed according to 

15 conditions provided from the lot-base management host 
computer. 

In a case of a special operational step including an 
experimental device, wafers in a carrier are divided such 
that a lot and a process condition are in a relation of one 

20 to one correspondence. In this case, a carrier in process 

is loaded into a semiconductor fabrication apparatus 2. The 
semiconductor fabrication apparatus 2 inquires of the lot- 
base management host computer 1 about lot information using 
the loaded carrier ID as a key. The lot-base management 

25 host computer 1 transmits a process condition corresponding 
to the lot to the semiconductor fabrication apparatus 2. 
The semiconductor fabrication apparatus 2, performs 
processing of wafers according to the instructed process 
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conditions, thereby completing operations over the entire 
lot. 

On the other , hand, in a case where an operation step 
is normal, that is only associated with a mass fabrication 
5 device, a carrier in process is at first loaded into a 
semiconductor fabrication apparatus 2, The semiconductor 
fabrication apparatus 2 inquires of the lot-base management 
host computer 1 about lot information using a loaded carrier 
ID as a key. The lot-base management host computer 1 
10 transmits process conditions corresponding to the lot to the 
semiconductor fabrication apparatus 2. The semiconductor 
fabrication apparatus 2 performs processing of wafers 
according to the instructed process conditions, thereby 
completing operations over the entire lot. 
15 Further, FIG. 2 is a flow chart showing a conventional 

process control system. At first, in a case where 
experimental steps with a plurality of levels are included 
in one carrier (step SI), carriers are divided into groups 
with respective levels while confirming -information from the 
2 0 lot-base management host computer 1 at a wafer sorter (step 

52 ) . That is , the wafers are rearranged into the carriers 
according to levels at the sorter based on data acquired 
from the lot-base management host computer 1, wherein wafers 
are divided into the carriers with respective levels in a 

25 relation of one carrier to one level correspondence (step 

53) . After such a rearrangement, to-be-processed carriers 
are loaded into the semiconductor fabrication apparatuses 
(step S4). Then, processing information is downloaded on 



-4- 



the semiconductor fabrication apparatuses 2 from the lot- 
base management host computer 1 (step S5) and processing of 
wafers in the carriers are performed in the semiconductor 
fabrication apparatus (step S€). Such processings are 
5 performed on all the carriers into which wafers are 
rearranged according to levels (step S7). Thereafter, 
information of the lot-base management host computer 1 is 
confirmed at the wafer sorter and wafers in the carriers are 
integrated into the respective levels and each group of the 

10 wafers thus integrated are placed in one carrier when the 
wafers have been processed in the same condition (step S8). 

FIG. 3 shows a conventional master for experimental 
levels. A case where a procedure of a lot A is such that a 
set of a step "a", a step b and a step c in that order is 

15 repeated a plurality of times in a serial manner is 
considered. In a conventional system, a master of 
experimental levels for a wafer number and each step is 
prepared and the master of experimental levels is stored in 
the lot-base management host computer and instructions are 

20 issued to semiconductor fabrication apparatuses based on the 
master for experimental levels. 

However, in such a conventional technique, since a 
host computer has only performed management of wafers for 
each lot, the host computer has not been able to issue a 

25 complicated process condition as instructions. Further, 

when there is a plurality of process conditions within one 
lot, the conventional technique has problematically had poor 
efficiency in aspects of mandays and transportation since 
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one lot: has to be divided into groups of wafers according to 
process conditions such that one condition corresponds to 
one lot. 

The conventional technique has had further problems: 
5 As shown in FIG, 3, in a conventional system, since process 
condition for each wafer and specification data for 
measurement are dispersed over respective steps, 
relationship between steps cannot be integrally grasped for 
each wafer. In such a way, since set data for a plurality 

10 of steps constituting an experiment cannot be displayed for 
each wafer, there arises a necessity to enter level data 
into respective steps, which makes riot only an overview of 
an experiment hard to grasp but also entering of data, 
burdensome. Besides, since a comprehensive level that plays 

15 an auxiliary role in the grasping of the overview cannot be 
automatically calculated, it is a cause for generating an 
input error . 

SUMMARY OF THE INVENTION 

20 _ ^ , 

An object of the preferred embodiment of the invention 

is to provide a method and apparatus for process control of 

a semiconductor device fabrication line by means of which 

experimental levels in a plurality of steps can be grasped 

at a time, a process condition can be displayed for each 

25 wafer, and setting and management of experimental level data 

are performed with ease. 

device fabrication line according to the present invention 
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is a method for managing fabrication in a semiconductor 
fabrication line, using a lot-base management host computer 
that performs management for each lot by managing a process 
condition for each lot, a correspondence between a carrier 
5 ID and a lot ID, and a correspondence between a slot ID and 
a wafer ID in each lot; a wafer-base management host 
computer that performs management for each wafer in a lot by 
managing a process condition corresponding to a wafer number 
, in a lot; and a converted- condition instructing section that 
10 transmits data acquired from the lot-base management host 
computer and the wafer-base management host computer to a 
semiconductor fabrication apparatus- Said method comprises 
the following steps. Namely, the semiconductor fabrication 
apparatus inguires of the converted- condition instructing 
15 section about lot information based on a carrier ID loaded 
thereinto. The converted-condition instructing section 
acquires a process condition for the lot, slot ID 
information and wafer ID information from the lot -base 
management host computer, and in a case where wafers in 
20 process are experimental wafers, not only acquires 

information of each wafer in the lot from the wafer-base 

management host computer but also transmits a process 
condition corresponding to the slot ID to the semiconductor 
fabrication apparatus 
25 A second process control method for a semiconductor 

device fabrication line according to the present invention 

comprises the following steps. Namely, when the semiconductor 
fabrication apparatus inquires of the converted-condition 
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instructing section about lot information based on a carrier 
ID loaded thereinto , then the converted -condition 
instructing section acquires a process condition for the lot, 
slot ID information and wafer ID information from the lot- 
5 base management host computer, and then, the converted 
condition instructing section, in a case where wafers in 
process are experimental wafers, not only acquires 
information of each wafer in the lot from the wafer-base 
management host computer but also transmits a process 
10 condition corresponding to the slot ID to the semiconductor 
fabrication apparatus. 

A process control apparatus for a semiconductor device 
fabrication line according to the present invention 
comprises a lot-base management host computer that performs 
15 management for each lot by managing a process condition for 

each lot, a correspondence between a carrier ID and a lot ID, 
and a correspondence between a slot ID and a wafer ID in 
each lot; a wafer-base management host computer that 
performs management for each wafer in a lot by managing a 
20 process condition corresponding to a wafer number in a lot; 
and a converted- condition instructing section that transmits 
data acquired from the lot-base management host computer and 
the wafer-base host computer to a semiconductor fabrication 
apparatus- The wafer-base management host computer stores 
25 process conditions for respective levels and machine numbers 
of semiconductor fabrication apparatuses in use in the form 
of a matrix using experimental steps and wafer numbers as a 
master for experimental levels and issues a process 



condition to the semiconductor fabrication apparatus through 
the converted- condition instructing section according to the 
master for experimental levels. 

The process control apparatus for a semiconductor 
device fabrication line according to the present invention, 
may have a sorter that reads the ID of a wafer inserted in a 
slot of a carrier and transmits a slot ID and the wafer ID 
to the lot-base management host computer, or a sorter that 
reads the ID of a wafer inserted in a slot of a carrier, 
transmits a result of the reading to the lot-base management 
host computer and, when a correspondence between the slot ID 
and the wafer ID does not coincides with a correspondence 
therebetween that is stored in the lot-base management host 
computer, transfers the wafer to a correct lot. 

Further, the master for experimental levels can 
include a control characteristic specification for each 
wafer in addition to a process condition. Still further, 
the present invention can comprise; display means for 
displaying the master for experimental levels; and 
correcting means for correcting a constitution of the master 
in display. Yet further, the present invention can 
comprise display means for determining and displaying the 
number of comprehensive levels as results of assigning 
levels in a plurality of experimental steps . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Preferred features of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, in which:- 



~9- 

FIG, 1 is a block diagram showing a conventional 
process control system; 

FIG. 2 is a flow chart showing operations of the 

FIG. 2 is a flow chart showing operations of the 
conventional process control system; 

FIG. 3 shows ^illustration of a conventional master 
5 for experimental levels; 

FIG. 4 is a block diagram showing a process control 
system for a semiconductor device fabrication line according 
to a first embodiment of the invention; 

FIG. 5 is a pictorial illustration showing operations 
10 to assign machine numbers to respective apparatuses of a 
process control system for a semiconductor device 
fabrication line according to a second embodiment of the 
invention; 

FIG. 6 is a pictorial illustration showing operations 
15 to assign conditions to respective apparatuses of a process 
control system for a semiconductor device fabrication line 
according to the second embodiment of the invention; 

FIG. 7 is a tabular illustration showing a master for 
experimental levels in tKe second embodiment ; and 
20 FIG. 8 is a flow chart showing operations in the 

embodiments . , 

BRIEF DESCRIPTION OF THE DRAWINGS 
Embodiments of the invention will be described in 
detail with reference to the accompanying drawings. FIG- 4 
25 is a block diagram showing a process control system 

according to an embodiment of the invention- The present 
invention comprises, as a technical feature, a converted 
condition instructing section 13 that transmits a process 
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condition for the ID of each slot: obtained by conversion of 
a process condition issued for the ID of each wafer in a to- 
be-processed lot thereto, to a semiconductor fabrication 
apparatus; and a wafer-base management host computer 12 that 
5 manages information on a wafer by wafer basis- That is, in 
FIG. 4, a lot-base management computer 11 manages a process 
condition for each lot, progress management for each lot, a 
correspondence between a carrier ID and a lot ID, a 
correspondence between a slot ID and a wafer ID (wafer 
10 number) in each lot and so on- The wafer-base management 
host computer 12 manages a process condition and so on 
corresponding to a wafer number in a lot. Further, a 
converted condition instructing section 13 performs 
communications between the lot-base management host computer 
15 11, the wafer-base management host computer 12 and 

semiconductor fabrication apparatus 14, conversion of 
information and so on. Each semiconductor fabrication 
apparatus 14 processes a to-be-processed lot (wafers) 
according to instructions from the converted condition 
20 instructing section 13- A wafer sorter 15 reads the ID of a 
wafer inserted in a slot of a carrier and transmits the ID 
of the wafer together with information on correspondence 
with the ID of the slot to the lot-base management host 
computer 11. It is another possibility that the wafer 
25 sorter 15 reads the ID of a wafer and, when a correspondence 
of the ID of the wafer and the ID of the slot in which the 
wafer is inserted is different from a correspondence of the 
ID of the wafer and the ID of the slot provided from the 



lot-base management host computer 11, takes out the wafer 
from the slot and reinsert the wafer into a correct slot* 
Next, description will be made of operations of the 
system of the embodiment constructed as described above. At 
5 first, a carrier in process is loaded into the semiconductor 
fabrication apparatus 14. The semiconductor fabrication 
apparatus 14 inquires of the converted -condition instructing 
section 13 about lot information with the ID of a carrier 
that has been loaded as a key. The converted-condition 
0 instructing section 13 acquires the lot information, process 
condition and so on from the lot-base management host 
computer 11. In this stage, if a step in process is of a 
special operation as in a case of an experimental lot, the 
converted- condition instructing section 13 acquires 
information on each wafer in the lot from the wafer-base 
management host computer 12. The converted condition 
instructing section 13 further acquires slot ID information 
and wafer ID inf ormati6n~df the lot from the lot-base 
management host computer" 11. After completion of a series 
operation as described above, the converted -condition 
instructing section 13 transmits a process condition 
corresponding to the slot ID to the semiconductor 
fabrication apparatus 14. The semiconductor fabrication 
apparatus 14 progresses "wafer processing according to an 
instructed process condition, thus completing operations of 
all the lot. 

- .# 

On the other hand, in. a case where to-be-processed 
wafers are to be used for mass fabrication devices and 



•therefore, operational steps are of a normal type, when a 
carrier in process is loaded into the semiconductor 
fabrication apparatus 14, the semiconductor fabrication 
apparatus 14 inquires of the converted- condition instructing 
section 13 about lot information with the carrier ID as a 
key. The converted -condition instructing section 13 
acquires the information on and process condition for the 
lot and so on from the lot -base management host computer 11. 
The converted-condition instructing section 13 transmits a 
processing condition corresponding to the lot to the 
semiconductor fabrication apparatus 14- The semiconductor 
fabrication apparatus 14. progresses wafer processing 
according to an instructed process condition r thus 
completing operations of all the lot. 

In the embodiment that is constituted as described 
above, a correspondence data between a slot ID and a wafer 
ID in a to-be-processed lot is stored in the lot -base 
management host computer 11 .in advance, an instruction of a 
process condition corresponding to a wafer ID is converted 
to a condition instruction for a slot ID at the converted- 
condition instructing section 13 based on the correspondence 
data and the converted-condition instructing section 13 
issues condition instructions to the semiconductor 
fabrication apparatus 14* 

Most semiconductor fabrication apparatuses 14 have 
no function of wafer recognition and when information on a 
wafer ID and information on a slot ID are different from 
each other, a wafer that has been processed is useless, even 
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when a condition is instructed according to a wafer ID, 
since the semiconductor fabrication apparatus 14 can perform 
processing only in response to instructions for a slot ID. 
Therefore r conversion is effected from a process condition 
5 for a wafer ID to a process condition for a slot id, a 
converted process condition is transmitted to the 
semiconductor fabrication apparatus 14 and thereby, a wafer 
is processed according to the same process condition as a 
process condition for the wafer ID, In such a manner, in 
10 the embodiment, instructions of a process condition for each 
wafer can be issued- Further, even when a semiconductor 
fabrication apparatus 14 does not recognize a wafer, a 
process condition corresponding to a wafer ID can be issued 
to the semiconductor fabrication apparatus 14. 
15 In addition, the lot-base management host computer 11 

can control a process condition for a to-be-processed lot on 
a one-to-one correspondence basis only. Therefore, it would 
be necessary to divide the lot into groups of wafers such 
that wafers in each group have the same process condition, 
0 but in the embodiment , " since a plurality of process 
conditions can be instructed at a time, a division of the 
lot into groups is not necessary. That is, additional new 
lots are not necessary, leading to higher transportation 
efficiency. 

5 Next, a second embodiment of the invention will be 

described. FIGs. 5 to 7 are representations showing an 
automatic experimental system of the embodiment, FIG. 5 
shows a way to assign machine numbers to carriers, FIG. 6 is 



a schematic pictorial illustration of operations to assign 
process conditions to respective carriers and FIG- 7 is a 
schematic illustration showing a master for assigning levels 
in the embodiment- 

The process control system of the embodiment shown in 
FIGs- 5 and 6 controls a plurality of semiconductor wafers 
in lots, automatically issues process conditions to 
fabrication facilities and collects measurement results from 
measuring instruments on-line. In the embodiment, data for 
automatically assigning process conditions in a plurality of 
experimental steps is entered with ease. 

The lot -base management host computer (not shown in 
FIGs- 5 and 6) comprises: a progress management section in 
which a progress status of each lot is memorized; a step 
procedure master showing the order of steps of each lot and 
whether or not a step is experimental; an experimental level 
master showing process conditions for respective levels in 
the form of a matrix using steps (experimental steps) with 
respective levels and wafer numbers; and an input terminal 
(not shown) for entering, displaying and updating data of 
the experimental level master - 

In FIGs. 5 and 6, the wafer sorter 15 takes out from a 
slot wafer 1 that is inserted in slots of a carrier 20, 
which has been transported, to read a bar code on the 
wafer with a camera in order to recognize which slot 
which wafer is inserted in; after the reading, the wafer 
1 is reinserted to the original slot. The wafer sorter 15 
transmits a corrspondence between the wafer ID and the slot 



ID, both recognized , to the lot-base management host 
computer, or alternatively when the wafer sorter 15 
recognizes that a taken-out wafer is inserted in an 
incorrect slot based on a correspondence between a wafer ID 
5 and a slot ID acquired from the lot-base management host 

computer , the wafer sorter 15 raises an alarm and the wafer 
1 that has been inserted in a wrong slot is manually 
transferred to a correct slot, 

. An experimental level master shown in FIG- 7 is stored 
0 in the lot-base management host computer- An experimental 
level master on which the combination of steps "a", b, c 
and in correspondence to a wafer number; on the level 
master a wafer number and a process condition in each 
step are held in the form of a matrix is stored in the 
5 lot -base management host computer. In 

the experimental level master, the same level is 
displayed in a case of combination of the same step and the 
same process condition. Therefore, in an example shown in 
FIG. 7, 25 wafers are processed, in which for example, a 
wafer number 3 and a wafer number 4 receive the same 
processing in the same step and, to be detailed, a process 
of a level 3 is applied to both wafer numbers 3 and 4. . In 
such a manner, since there are plurality of wafers with the 
same levels, the number of patterns amounts to 13 kinds. 

In the experimental level master, contents of 
processing displayed in a step -a" is of a step of ion 
implantation indicated by IIMP, and DI~ and LPH indicate a 
diffusion step and a low pressure CVD (LPCVD) steps in 
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processing of steps b and c* A sequence of figures 
following an alphabetical symbol indicate a detailed process 
condition. 

A display that displays the experimental level master 
and an input device though which data is entered or 
corrected are connected to the wafer-base management host 
computer* Further, wafers whose process conditions in steps 
"a", b and c are the same are selected as at the same level 
on the lot-base management host computer and in turn, the 
same level is displayed on the display as a comprehensive 
level* 

In the process control system of the embodiment thus 
constituted, a current step of a lot is grasped by a 
progress control section of the lot-base management host 
computer and judgment on whether or not the current step is 
an experimental step, or whether or not the current step is 
a normal step in which processing of a mass fabrication - 
device is effected is based on a step-procedure master and 
information on the current step of a lot- Furthermore, in a 
case of a normal step, a process condition is instructed to 
the semiconductor fabrication apparatus 14 such that the lot 
is processed according to a process condition indicated by 
the step procedure* 

On the other hand, in a case of an experimental step, 
the experimental level master (shown in FIG. 7) is retrieved 
using an ID of a level table described in the step of the 
step procedure and a step name in the label table as keys 
and process conditions for respective wafers are issued as 



instructions to the semiconductor fabrication apparatus 14 
according to the contents of the results of retrieval. 
Alternatively, the wafer sorter and a carrier transportation 
system for a carrier are instructed such that a lot is 
5 separated prior to the experimental step at the wafer sorter 
and after separation of the lot, instructions are issued to 
the semiconductor fabrication apparatuses 14 such that 
separate processings are performed in a plurality of 
apparatuses that have different machine numbers, m this 
0 case, the transportation system and the wafer sorter are 
again instructed such that the wafer sorter 15 is 
automatically synthesized back to the original lot after 
completion of the experiment at the wafer sorter 15. 

As described above, in the embodiment, the 
experimental level master is displayed in the form of a 
table on the input terminal • In the display, level numbers 
of respective wafers are automatically calculated and - 
presented after judging on which levels are assigned on 
which respective wafers all in one lot as a result of level 
assignment in a plurality of steps. With this display, 
an operator in an input operation can grasp a relationship 
between experimental steps, and input of the experimental 
level master and a correcting (updating) operation can be 
effected with great ease. Especially, when not only a 
process condition but a control characteristic specification 
are entered in an experimental level master, a control 
characteristic specification corresponding to a level can be 
set. In this case, input of a process condition in a step 
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of a fabrication facility and input of management 
characteristic in a step for a measuring instrument in a 
correspondence manner to each wafer can be effected with 
ease. When an operator in an input operation corrects the 
5 experimental level master on the input terminal , the result 
of correction is reflected on a table presented on the 
display connected to the lot-base management host computer. 
Further/ when the operator pushes a confirmation button 
after confirmation of the contents of the table, the data of 
10 the table are informed to the lot-base management host 
computer to update the experimental level master. 

In the embodiment, since the experimental level master 
in which process conditions for respective levels are 
described in the form of a matrix using an experimental step 
15 and a wafer number are provided and the experimental level 
master is displayed in the form of a table oh the input 
device , therefore, experimental levels in a plurality of 
steps can be grasped at a single glance , thereby enabling 

setting and control of experimental data to be simplified. 

20 

Operations as described above will be explained with 

reference to a flow charge shown in FIG. 8. A first state of 

this case is that wafers in a carrier have respective steps 

with a plurality of levels, and the steps are 
25 experimental (step Ql) , a to-be-processed carrier is loaded 

on a wafer sorter 15 (step Q2) and the wafer sorter 15 reads 

slot IDs and wafer numbers in a corresponding manner. After 

the reading, the wafer sorter 15 uploads information on 
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correspondence between the slot IDs and the wafer numbers to 
the lot-base management host computer 11 (step Q3 ) . 

Following the upload, the to-be-processed carrier is 
loaded into the semiconductor fabrication apparatus 14 (step 
5 Q4), After the loading, processing information 

(correspondence information between a wafer number and a slot 
ID) is downloaded from the lot-base management host computer 
11 on the converted-condition instructing section 13 (step 
Q5). Further, processing information (correspondence 
10 information between a wafer number and a level condition) is 
downloaded from the wafer-base management host computer 12 
on the converted condition instructing section 13 (step Q6). 
Subsequent to the downloading, level information on each 
wafer as a wafer process condition (correspondence 
15 information between a slot ID and a level condition) is 

downloading from the converted condition instructing section 
13 on the semiconductor fabrication apparatus 14 (step Ql), 
and process information is downloaded from the lot-base -' 
management host computer (step Q8). Thereafter, wafers in 
carriers receive predetermined processings in the respective 
semiconductor fabrication apparatuses ( step Q9 ) . 

As described above, display of process conditions for 
respective wafers can be effected and a process condition 
corresponding to the ID of a wafer can further be instructed 
25 without confirmation of the process condition in a 

semiconductor fabrication apparatus. Furthermore, according 
to the invention, since a plurality of instructions can be j 
effected, division of a lot is not necessary, thereby 
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increasing transportation efficiency. In addition, since, 
when an experimental level master is provided in the 
invention, experimental levels in a plurality of steps can 
be viewed on one screen, it is very easy to set and manage 
5 experimental level data. 

While the present invention has been described in its 
preferred embodiments, it is to be understood that the words 
which have been used are words of description rather than 
limitation, and that changes may be made to the invention 
10 without departing from its scope as defined by the appended 
claims. 

Each feature disclosed in this specification (which 
term includes the claims) and/or shown in the drawings may 
be incorporated in the invention independently of other 

15 disclosed and/or ^j^ustrated features. 

The text of the abstract filed herewith is repeated 
here as part of the specification. 

A lot -base management host computer performs manage- 
ment of wafers with a lot as a unit by managing a process 

20 condition for each lot, a correspondence between a carrier 
ID and a lot ID, and a correspondence between a slot ID and 
a wafer ID in each lot. A wafer-base management host 
computer performs management for each wafer in a lot by 
managing a process condition corresponding to a wafer num- 

25 ber in a lot. Further, a converted -condition instructing 
section transmits data acquired from the lot-base manage- 
ment host computer and the wafer-base management host 
computer to a semiconductor fabrication apparatus. The 



wafer-base management host computer stores a process 
condition for each level and a machine number of a semi- 
conductor fabrication. apparatus in use in the form of a 
matrix as an experimental level master, and issues a process 
condition as instructions to the semiconductor fabrication 
apparatus through the converted- condition instructing 
section according to the experimental level master. 
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1 . A process control method for a semiconductor 
device fabrication line using: a lot -base management host 
computer that performs management for each lot by managing a 
process condition for each lot, a correspondence between a 
carrier ID and a lot ID, and a correspondence between a slot 
ID and a wafer ID in each lot; a wafer -base management host 
computer that performs management for each wafer in a lot by 
managing a process condition corresponding to a wafer number 
in a lot; and, a converted- condition instructing section 
that transmits to a semiconductor fabrication apparatus data 
acquired from the lot -base management host computer and the 
wafer-base management host computer; 
said method comprising the steps of: 

inquiring, by the semiconductor fabrication apparatus 
to the converted-condition instructing section, about lot 
information based on a carrier ID loaded into the semi- 
conductor fabrication apparatus; and, 

acquiring, by the converted-condition instructing 
section from the lot -base management host computer, a 
process condition for the lot, slot ID information and wafer 
ID information, and in a case where wafers in process are 
experimental wafers, not only acquiring information of each 
wafer in the lot from the wafer-base management host 
computer but also transmitting a process condition corres- 
ponding to the slot ID to the semiconductor fabrication 
apparatus . 
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2 . A process control method for a semiconductor 
device fabrication line using: a lot-base management host 
computer that performs management for each lot by managing a 
process condition for each lot, a correspondence between a 
carrier ID and a lot ID, and a correspondence between a slot 
ID and a wafer ID in each lot; a wafer-base management host 
computer that performs management for each wafer in a lot by 
managing a process condition corresponding to a wafer number 
in a lot; and, a converted- condition instructing section 
that transmits to a semiconductor fabrication apparatus data 
acquired from the lot -base management host computer and the 
wafer-base management host computer ; 
said method comprising the steps of: 

acquiring, by the converted-condition instructing sec- 
tion from the lot-base management host computer, a process 
condition for the lot, slot ID information and wafer ID 
information, when the semiconductor fabrication apparatus 
inquires of the converted -condition instructing section 
about lot information based on a carrier ID loaded into the 
semiconductor fabrication apparatus; and, 

acquiring, by the converted- condition instructing 
section from the wafer-base management host computer, in a 
case where wafers in process are experimental wafers, 
information of each wafer in the lot, and transmitting a 
process condition corresponding to the slot ID to the 
semiconductor fabrication apparatus. 

3. A process control apparatus for a semiconductor 
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device fabrication line, comprising: 

a lot -base management host computer that performs 
management for each lot by managing a process condition for 
each lot, a correspondence between a carrier ID and a lot 
ID, and a correspondence between a slot ID and a wafer ID in 
each lot; and, 

a wafer-base management host computer that performs 
management for each wafer in a lot by managing a process 
condition corresponding to a wafer number in a lot; and, 

a converted- condition instructing section that trans- 
mits to a semiconductor fabrication apparatus data acquired 
from the lot -base management host computer and the wafer- 
base management host computer; 

wherein the wafer-base management host computer stores pro- 
cess conditions for respective levels and machine numbers of 
semiconductor fabrication apparatuses in use in the form of 
a matrix, using experimental steps and wafer numbers as a 
master for experimental levels, and issues a process con- 
dition to the semiconductor fabrication apparatus through 
the converted- condition instructing section according to the 
master for experimental levels. 

4, A process control apparatus for a semiconductor 
device fabrication line according to claim 3, further 
comprising : 

a sorter that reads the ID of a wafer inserted in a 
slot of a carrier and transmits a slot ID and the wafer ID 
to the lot -base management host computer. 
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5 . A process control apparatus for a semiconductor 
device fabrication line according to claim 3, further 
comprising: 

a sorter that reads the ID of a wafer inserted in a 
slot of a carrier, transmits a result of the reading to the 
lot-base management host computer and, when a correspondence 
between the slot ID and the wafer ID does not coincide with 
a correspondence therebetween that is stored in the lot -base 
management host computer, transfers the wafer to a correct 
lot. 

6. , A process control apparatus for a semiconductor 
device fabrication line according to any one of claims 3 to 

5, wherein the master for experimental levels can include a 
control characteristic specification for each wafer in 
addition to a process condition. 

7. A process control apparatus for a semiconductor 
device fabrication line according to any one of claims 3 to 

6, further comprising: 

display means for displaying the master for experi- 
mental levels; and, 

correcting means for correcting a constitution of the 
master in display. 

8. A process control apparatus for a semiconductor 
device fabrication line according to any one of claims 3 to 

7, further comprising: 
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di splay means for determining and displaying the number 
of comprehensive levels as results of assigning levels in a 
plurality of experimental steps. 

9. A process control method for a semiconductor 
device fabrication line, the method being substantially as 
herein described with reference to and as shown in Figures 4 
to 8 of the accompanying drawings. 

10. A process control apparatus substantially as 
herein described with reference to and as shown in Figures 4 
to 8 of the accompanying drawings. 
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